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(54) A non-desctructive X-ray inspection apparatus for liquid foodstuffs contained in glass 
vessels or bottles 



(57) An apparatus for X-ray inspection of liquid food- 
stuffs contained in glass vessels such as jars or bottles, 
comprising a conveyor (13), along which a plurality of 
such vessels (9) is moved, having a horizontal path, a 
section for the inlet and a section for the outlet of said 
vessels, and a device fitted along said horizontal path 
for Inspecting said vessels and detecting the presence 
of contaminants in said liquid foodstuff. The apparatus 
provides for two arcuate connecting sections (2, 4) 
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between said inlet and outlet sections (5, 7), respec- 
tively. 

The connecting sections (2, 4) extend in vertical direc- 
tions with the vessel advancing direction varying by 
180° with respect to a horizontal axis, whereby said 
inspection device (15) controls the vessels (9) in an 
upturned position. 
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Description 

[0001 ] The present invention refers to an apparatus for 
non-destructive X ray inspecting of liquid foodstuff con- 
tained in glass vessels, jars, bottles or similar transpar- s 
ent containers. 

[0002] This known kind of inspection aims to detect 
the presence of contaminants in a liquid foodstuff, 
where the word contaminant means a particle or frag- 
ment of a foreign substance having a specific weight 10 
higher than that of the foodstuff in which it is acciden- 
tally present, that can be for example a glass, metal or 
stone fragment. 

[0003] It is well known that in most cases the non- 
destructive X-ray inspection of liquid foodstuffs in glass 75 
vessels o bottles is accomplished through an apparatus 
provided with a single inspection tube, and therefore 
with a single viwepoint suitably located with respect to 
the bottles. This known apparatus is generality provided 
with an emitter and a sensor between which the articles 20 
to be inspected are moved in a row. 
[0004] The invention will be illustrated in more details 
with reference to the inspection of bottles, but this is not 
to be meant as limiting the invention. 
[0005] The bottoms of many bottles and glass vessels 25 
are inwardly curved, i.e. they have an inwards convexity 
that creates an annuius with side walls close to each 
other that is difficult to be inspected through X-ray 
devices, since a glass, metal or stone contaminant hav- 
ing a specific weight higher than that -of the liquid inside 30 
the vessel or the bottle to be inspected settles on the 
vessel bottom. Because of the inwardly convexity of the 
vessel bottom, in the known inspection apparatus it is 
difficult to detect the contaminant by using a single 
viwepoint. 35 
[0006] It is an object of the present invention to over- 
come the above illustrated limitations and drawbacks of 
the prior art devices, and more particularly by providing 
an apparatus allowing for a quick, simple and effective 
inspection of glass vessels and/or bottles. 40 
[0007] This object is accomplished through the inven- 
tion consisting of an apparatus for non-destructive X-ray 
inspection of liquid foodstuffs contained in glass vessels 
such as jars or bottles, as claimed in claim 1 . 
[0008] Further advantageous characteristics both of 4s 
construction and use of the invention are recited in the 
dependent claims. 

[0009] The apparatus according to the invention con- 
veys the filled and closed bottles along a path that over- 
turns them, i.e. that causes a 180° rotation of the so 
advancing bottles with respect to their axes, and causes 
the bottles to pass before the inspection apparatus 
when they are upside-down (bottom up). Thus the X-ray 
examination takes places from the bottom, with the liq- 
uid completely resting on the tap, and this allows for a ss 
quick and accurate inspection of the liquid inside the 
bottle which is not negatively affected by the bottom 
shape. 
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[001 0] A further characteristic of the invention resides 
in that the inspection unit is substantialliy located at the 
end of a rectilinear or straight conveyor section along 
which the bottles are conveyed upside-down. Preferably 
the inspecting device is located at a distance from the 
end of the rectilinear path that is a function of the viscos- 
ity of the liquid inside the bottles, since this parameter 
affects the sinking speed of the contaminant in the liq- 
uid. 

[001 1 ] The invention will now be disclosed with refer- 
ence to the attached drawings relating to a preferred but 
non limiting embodiment, in which: 

Fig. 1 is a schematic side view of an inspecting 
apparatus according to the invention; 
Fig. 2 is a plan view of the apparatus of Fig. 1 ; and 
Fig. 3 is a schematic view illustrating several posi- 
tions of a bottle when advancing along the appara- 
tus according to the invention. 

[0012] With reference to Figures 1 and 2, an inspec- 
tion apparatus 1 according to the invention comprises a 
support structure or frame 3 on which a conveyor 13 is 
mounted, such conveyor being adapted to move a plu- 
rality of bottles 9 advancing one after the other in a row. 
[0013] The conveyor comprises a section 5 for the 
inlet of the bottles into the conveyor, and a section 7 for 
their outlet, in both sections 5 and the bottles being 
moved in an upright position, and a path section 1 1 
extending harizontallly, disposed above the inlet and 
outlet sections, with the bottles 9 that are conveyed bot- 
tom up along this horizontal path 1 1 . 
[0014] An X-ray inspection unit or device 15 is dis- 
posed along said horizontal path, preferably near its 
end. Preferably, the device 15 emits a radiation that is 
substantially parallel to the axes of the bottles 9. 
[0015] Between the horizontal path 1 1 and the bottle 
inlet and outlet, there are provided two arcuate connect- 
ing sections, respectively a curved section 2 for the con- 
nection to the inlet and a curved section 4 for the 
connection to the outlet. The two connecting sections 2 
and 4 extends vertically and the bottle advancing direc- 
tion changes by 180° with respect to a horizontal axis. In 
the illustrated embodiment, the two connecting sections 
2 and 4 are formed as arcs of a circle lying in a vertical 
plane, however this is not to be meant as limiting. More- 
over, in the illustrated embodiment, sections 5 and 7 are 
formed as semicircumferential connecting sections 
lying in a horizontal plane. Suitable conveyors adapted 
to hold the vessels also in a tilted or upside-down orien- 
tation are known, for example, in plants for bottle wash- 
ing, and are not further disclosed with details. A motor 
10 drives in a known manner the different sections of 
conveyor 13. 

[0016] Thanks to the configuration of the apparatus 
according to the invention, a satisfactoty inspection can 
be accomplished through a single device for detecting 
any presence of impurities or contaminants. 
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[001 7] The views of Fig. 3 illustrate a series of different 
positions of a bottle along the conveyor with the position 
of an impurity 17 marked both with respect to the liquid 
and to the bottle. 

[0018] As shown in the Figures, such impurity is ini- s 
tially deposited on the bottom of the bottle, and there- 
fore is in a position difficult to be detected. When the 
bottle advances in the conveyor the impurity progres- 
sively migrates until it settles onto the tap of the 
upturned bottle. The inspection device 15 radiates the 10 
bottle when this latter is in the position indicated by 5 
and the impurity is sinking towards the tap. 
[001 9] Indicativeiy the length of the apparatus is about 
4 meters and the width of the upper straight section is in 
the order of 2.5 meters, with the device 15 being posi- is 
tioned slightly before the start of the arcuate connecting 
section 4. 

[0020] The apparatus according to the invention 
allows for the following advantages. 
[0021 ] An improvement of the inspection performance 20 
since the glass thickness to be considered is at least 
half of the standard thickness with a side viwepoint, and 
since the thickness changes in such area are much 
reduced and allow the inspection of an image gradient 
practically null. 25 
[0022] The use of a small size sensor and having a 
higher resolution with lower costs since the radiation is 
concentrated in a more limited volume. 

Claims 30 

1. An apparatus for non-destructive X-ray inspection 
of liquid foodstuffs contained in glass vessels such 
as jars or bottles, comprising: 

35 

- a conveyor (13) along which a plurality of such 
vessels (9) is moved, having a horizontal path, 
a section for the inlet and a section for the out- 
let of said vessels, and 

a device disposed along said horizontal path 40 
for inspecting said vessels and detecting the 
presence of contaminants in said liquid; char- 
acterised in that said conveyor (13) comprises: 

- a first arcuate section (2) connecting said inlet 
section (5) with said horizontal path (11) and 45 
extending in a vertical direction with the vessel 
advancing direction varying by 180° with 
respect to a horizontal axis; 

a second arcuate section (2) connecting said 
outlet section (5) with said horizontal path (11) so 
and extending in a vertical direction with the 
vessel advancing direction varying by 180° with 
respect to a horizontal axis; 
said conveyor (13) being further provided with 
means for holding the vessels (9) even when ss 
these latter advance along a non-horizontal 
direction, 

said inspection device (15) being disposed at a 
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point of said horizontal path (11) where said 
vessels (9) are in an upturned position. 

2. An apparatus as claimed in claim 1, characterised 
in that said horizontal path is located over said 
arcuate connecting sections (2, 4). 

3. An apparatus as claimed in claim 1 or 2, character- 
ised in that said first and second arcuate connect- 
ing sections (2, 4) are farmed as arcs of a circle 
lying in a vertical plane. 

4. An apparatus as claimed in claim 3, characterised 
in that said sections (5, 7) for the inlet and the outlet 
of said vessels (9) are formed with semi-circumfer- 
ential connecting sections lying in a horizontal 
plane. 
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